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♦NOTICES* lfV\O.C^\'^e "Vro.Aslcd\o^ "Jcxp^^ 6l2o? 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the pneumatic tire which raised the abrasion resistance and partial wear-proof 

nature in a run on a dry road surface, holding the performance-traverse ability in ice and a snowy road side. 

[0002] 

[Description of the Prior Art] For example, the spike tire was used, in order to run a snow coverage way, if the vehicles which run 
chill and areas with much snow coverage, such as Hokkaido and the Tohoku district, are in winter. 

[0003] in case it runs a snow coverage way, while a spike eats into a place in the snow, raises grip nature and raises run stability, 
in case such a spike tire runs a dry road surface without snow coverage, a road surface is shaved off by spike and it is ** - dust 
arises by reducing driving stability -- ♦* occurs ~ and deleting a road surface 

[0004] In order to solve such a trouble, the so-called studless tire which there is no salient in a tread side and is not made to 
generate dust is used. The studless tire is raising grip nature by raising the radial edge component of SAIPINGU which makes the 
degree of hardness of rubber low, and is prepared in a tread side. 

[0005] On the other hand, it can run the dry road surface which vehicles has been plentifully equipped [ the user ] with full-scale 

snowfall by such studless tire before one month or two months, therefore does not have snowfall 

[0006] 

[Problem(s) to be Solved by the Invention] However, when it runs a dry road surface, in the above studless tires, rapidly, partial 
wear is carried out and there is [ the tread section ] wear or a problem of spoiling endurance remarkably. 
[0007] The depth of (a) SAIPINGU is made shallow that the end of such a trouble should be solved. 

(b) It is a frog about the interval of SAIPINGU. 

(c) Raise block rigidity. 

Although the proposal which aimed at coexistence with performance traverse ******** snow-and-ice on the street and 
wear-resistant maintenance is made, the tire appearance if it is in (a), after wearing out is spoiled, and goods value falls. 
[0008] It is not practical to have to check the sense of a tire at the time of attachment, and for tire exchange to be troublesome, 
since the hand of cut of a tire is limited to ** on the other hand, if it is in (b), and to cause the fall of on-the-snow 
performance-traverse ability, if a tire performance is remarkably spoiled by mistaking the sense and it is in (c) fiirther etc, 
[0009] Moreover, the proposal which forms a tread using the elastomer material which has pore in JP,62-28001 ,B is made, and 
this thing has also fully come to raise the performance-traverse ability at the time of snow and ice. 

[0010] Artificers make tread rubber two-layer, as a result of repeating research that the aforementioned trouble should be solved. 
The cap rubber layer which becomes inside from the rubber constituent which made the elastic staple fiber which moreover 
consists of organic fiber intermingled outside again about a hard base rubber layer is allotted. It found out that abrasion resistance 
and partial wear-proof nature could be raised to a run of a dry road surface, holding performance-traverse ability snow-and-ice on 
the street [ in winter ] ftirthermore by making SAIPINGU cut deeply to a base rubber layer in the deepest position. 
[001 1] this invention aims at offer of the pneumatic tire which raised the abrasion resistance and partial wear-proof nature to a 
dry road surface run, holding snow-and-ice on-the-street performance-traverse ability, especially a braking performance 
snow-and-ice on the street. 
[0012] 

[Means for Solving the Problem] The carcass which turns up this invention with the bead core of the bead section through the 
side wall section from the tread section, **** which makes tread superficies by having a tire structure layer containing the belt 
layer allotted to the inner direction of the radial outside of this carcass, and the tread section, and cutting a slot in the 
aforementioned tread section. The base rubber layer which classifies into the sea surface which the groove face side of the 
aforementioned slot sandwiches, and extends in tire shaft orientations along with a tire structure layer at the aforementioned tread 
secfion, By being extended to tire shaft orientations on the radial outside of this base rubber layer, the aforementioned **♦*, It is 
the pneumatic tire which allotted the tread rubber which consists a groove face side of a wrap cap rubber layer. The 
aforementioned base rubber layer consists of rubber hard and whose JISA degree of hardness in 0 degree C are 58 - 68 degrees 
rather than a cap rubber layer. While consisting of a rubber constituent which blended 2-10 weight section to the rubber 100 
weight section, a cap rubber layer the staple fiber with which the JISA degree of hardness in 0 degree C consists of 50 - 60 
degrees, and an organic fiber material The ratios tl/T of the aforementioned base rubber layer thickness tl in the aforementioned 
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and all thickness T of the aforementioned tread rubber are set to 0.3-0.6. And while forming SAIPINGU which has the 
depth which cuts a base rubber layer deeply while an end carries out opening to the aforementioned in respect of 
aforementioned ] a groove face at least The SAIPINGU maximum depth HS in the deepest position of this SAIPINGU the ratio 
of the infeed depth HN and the aforementioned SAIPINGU maximum depth HS in which 0.6 to 0.9 times and aforementioned 
SAIPINGU of channel-depth g of the aforementioned slot cut a base rubber layer deeply -- it is the pneumatic tire characterized 
by making HN/HS into 0.08 or more and 0.3 or less 
[0013] 

[Function] Tread rubber is formed of the cap rubber layer allotted to a cap rubber layer and its radial outside, and the base rubber 
layer is formed of rubber of 58 - 68 degrees in the JISA degree of hardness in 0 degree C. 

[0014] By using hard rubber, the dynamic strain at the time of a tire run becomes small, and since rigidity and intensity are high, a 
base rubber layer can suppress generating of partial wear effectively. Since the fracture force produced in the groove bottom by 
furthermore locating the groove bottom of SAIPINGU in this base rubber layer can be reduced, generating and its growth of a 
crack can be suppressed and breakage of the tread section produced with the groove bottom section of SAIPINGU as the starting 
point can be prevented. 

[0015] A rubber degree of hardness does not reduce a dynamic strain at less than 58 degrees of a JISA degree of hardness, but it 
is easy to produce partial wear. Moreover, if 68 degrees is surpassed, on manufacture, a dimensional accuracy will not be 
stabilized and rubber thickness will not be stabilized. 

[001 6] The JISA degree of hardness of the rubber forms the cap rubber layer using the rubber constituent which is 50 - 60 
degrees. At less than 50 degrees, the usual wear with the aforementioned soft **♦* which makes tread superficies becomes large, 
and is inferior to endurance. If 60 another side is surpassed, at the time of a snow-and-ice road surface run, the grip force will 
decline and a towage performance and braking performance degradation will be invited. 

[00 1 7] Furthermore, the cap rubber layer is formed using the rubber constituent which blended the staple fiber which consists of 
organic fiber by the ratio of 2 - 10 weight section to the rubber 100 weight section. By blending such a staple fiber, strength can 
prevent the cut of **** by ********** at the time of increase and a dry road surface run, and also by blending a staple fiber, 
very small irregularity will be formed in **** grounded on a road surface, and the grip force and a braking performance improve 
by heightening the edge effect in a snow-and-ice road surface. In addition, there is little irregularity which the rate of a 
compounding ratio of the aforementioned staple fiber produces in the aforementioned **** under in 2 weight sections, and an 
edge effect is not demonstrated. Moreover, if 10 weight sections are surpassed and it blends so much, the reinforcement nature of 
rubber will fall and it will be inferior to abrasion resistance. 

[0018] The ratios tl/T of the thickness tl of base rubber and all thickness T of tread rubber in ****** are set to 0.3-0.6. if the 
effect of the wear suppression of the aforementioned ratios tl/T less than by 0.3 by the dry road surface does not show up but 0.6 
is surpassed, since a base rubber layer will be exposed to a fi-ont face at an early stage with less than 40% of wear of **** and the 
performance-traverse ability which it is on a snow-and-ice road surface will fall remarkably by exposure of this base rubber layer, 
usefiil life longevity will be contracted remarkably 

[00 1 9] Furthermore, the maximum depth HS of SAMPINGU in the deepest position of SAIPINGU is made into 0.6 to 0.9 times 
of channel-depth g of a slot. In less than 0.6 times, if 0.9 times are surpassed while the grip force in a snow-and-ice way is 
insufficient and it is inferior to attraction and a braking performance, at the time of a run and braking, deformation of the land 
section will become large and it will be easy to produce partial wear, such as a heel and tow wear. 

[0020] and the ratio of the depth of cut HN and the aforementioned SAIPINGU maximum depth HS in which SAIPINGU cuts a 
base rubber layer deeply — fflsf/HS is made into 0.08 or more and 0.3 or less Thus, by making a base rubber layer cut the groove 
bottom section of SAIPINGU deeply, as described above, the breakage on the basis of the groove bottom section of SAIPINGU 
can be prevented. If there are few effects of the breakage prevention of aforementioned ratio HN/HS less than by 0.08 and they 
surpass 0.3, a base rubber layer will deform greatly at the time of a run, and generating of partial wear will become high. 
[002 1 ] Thus, this invention can raise the abrasion resistance in a dry road surface, and partial wear-proof nature, holding the 
performance-traverse ability in a snow-and-ice way, when each of said composition joins together organically and unifies. 
[0022] 

[Example] One example of this invention is explained based on a drawing below. A pneumatic tire 1 has the sidewall sections 3 
and 3 extended fi-om die ends of the aforementioned tread section 2 to the method of the inside of tire radial, and the bead sections 
4 and 4 located in the edge within radial of these sidewall sections 3 and 3. Moreover, a pneumatic tire 1 forms the tire structure 
layer 8 containing the belt layer 7 in the inner direction of the tread section 2 to the carcass 6 of the shape of a toroid which turns 
up the surroundings of the bead core 5 of the bead section 4 through the sidewall section 3, and the radial outside and the tread 
section 2. 

[0023] The aforementioned carcass 6 is the so-called radial which arranged the carcass code at the angle of 80 degrees - 90 
degrees by this example to the equator C of a tire, or the direction array object of a semi radial, and fiber codes other than a steel 
code, such as nylon, polyester, rayon, and an aromatic polyamide, are adopted as a carcass code. 

[0024] By this example, as for the aforementioned belt layer 7, the belt plies 7a and 7a of two sheets are allotted toward the radial 
outside of a tire firom a carcass 6 side. 

[0025] Moreover, the belt layer 7 is inclined and allotted to each belt ply 7a and 7a, and is equipped with the belt which crosses 
mutually, and fiber codes, such as nylon, polyester, rayon, and an aromatic polyamide, as well as the carcass 6 besides steel are 
used by this belt. 
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[0026] In addition, in addition to the aforementioned carcass 6 and the beU layer 7, the tire structure layer 8 is allotted to the radial 
outside of the belt layer 7, and may add structural members, such as a band layer which prevents lifting of a belt layer. 
[0027] Slot 10" which consists of five hoop-direction slots which extend in a hoop direction in this example is cut in the 
aforementioned tread section 2, and six ribs are formed among these slots 10 and 10 and between a slot 10 and the tread edge E. 
[0028] Therefore, the tread section 2 is classified into **** 12 to make, the superficies, i.e., the tread superficies, of the 
aforementioned rib, and the sea surface 13 which the groove face side 11 of the aforementioned slot 10 sandwiches, hi addition, in 
this example, these slot 10 -- makes the channel-depth g the abbreviation same depth. 

[0029] Moreover, the tread rubber 1 5 which consists of a base rubber layer 16 which extends in tire shaft orientations along with 
the aforementioned tire structure layer 8, and a cap rubber layer 1 7 extended to tire shaft orientations on the radial outside of this 
base rubber layer 16 is allotted to the tread section 2. And this cap rubber layer 17 is wearing aforementioned **** 12 and the 
groove face side 1 1 of a slot 10. 

[0030] The base rubber layer 16 consisted of hard rubber rather than the cap rubber layer, and has set the JISA degree of 
hardness in the 0 degree C as the range of 58 - 68 degrees. 

[003 1 ] The cap rubber layer 1 7 consists a staple fiber of a rubber constituent which blended 2-10 weight section to the rubber 
100 weight section while making the JISA degree of hardness in 0 degree C 50 - 60 degrees. In addition, as a staple fiber, organic 
fiber is used, and by this example, natural vegetable fiber, such as SERUKO, is ground and it is formed about in 0.074 to 0. 1 77. 
[0032] Moreover, in **** 1 2, the ratio of the thickness tl of the base rubber layer 16 and all thickness T of tread rubber 1 5 is set 
to 0.3-0.6. On the other hand, channel-depth g of a slot 10 is formed in size rather than the thickness t2 of the cap rubber layer 1 7, 
therefore the crevice 1 9 where this base rubber layer 1 6 is dented in the inner direction is formed in the base rubber layer 16 of 
the cap rubber layer 1 7 which makes the groove face side 1 1 . 

[0033] Furthermore, SAIPINGU 1 4 -- an end carries out [ ] opening in respect of [ 1 1 ] a groove face is prepared in 
aforementioned **** 1 2. In this example, opening was carried out in respect of [ 1 1 ] one groove face of Rib F, it was extended 
to tire shaft orientations, the other end carried out opening of the rib to SAIPINGU 14A of way piece **** 1 in the mid-position 
of Rib F in respect of [ 1 1 ] the groove face of another side of this rib F, and SAIPINGU 14 was extended to 1st SAIPINGU 14A 
and the retrose, and has allotted SAIPINGU 14B of way piece **** 2 by turns to the tire hoop direction alternately in the 
mid-position of Rib F. 

[0034] These SAIPINGU 14 increases the SAIPINGU depth in the position which surpassed the aforementioned crevice 19 of 
the base rubber layer 16 from the slot 10 to tire shaft orientations, and cuts this SAIPINGU 14 deeply in the base rubber layer 16 
while stopping it in the cap rubber layer 17, without the SAIPINGU 14 cutting deeply the SAIPINGU depth HO in the groove 
face side 1 1 which carries out opening in the base rubber layer 16 as shown in drawing 3 . Moreover, the SAIPINGU maximum 
depth HS in the deepest position of SAIPINGU 14 is made into 0,6 to 0.9 times of channel-depth g of a slot 10. 
[0035] the ratio of the depth of cut HN to which this SAIPINGU 14 fiirthermore cuts a base rubber layer deeply, i.e., the value 
which deducted the cap rubber layer thickness t2 from the maximum channel depth HS of SAIPINGU and its SAIPINGU 
maximum depth HS, ~ HN/HS is made into 0.08 or more and 0.3 or less In addition, as for the flute width of SAIPINGU 14, it is 
desirable that it is the range which does not have a substantial flute width by 1 .5mm or less. 

[0036] In addition, in this invention, by the slot which comes to prepare Yokomizo in the tread section in addition to the 
aforementioned hoop-direction slot, the block pattern which consists of much blocks may be formed, and when ends carry out 
opening in respect of a groove face, both SAIPINGU can also be formed as SAIPINGU which connects between slots, and can 
transform this invention into the thing of various modes. 
[0037] 

[Specific Example(s)] About the tire which has the composition which tire sizes are 1 95 / 65R1 5, and is shown in drawing 1 -3, 
the tire by the specification of the examples 1 and 2 by the test A shown in Table 1 , and the aforementioned composition and the 
tire (examples 1 and 2 of comparison) which changed the channel depth of SAIPINGU were made as an experiment, respectively, 
and performance comparison was performed. 

[0038] The tire by the specification of the example 3 by the test B fiirthermore shown in Table 1 and the tire (example 4 of 
comparison) which made low the degree of hardness of the tire (example 3 of comparison) which made rubber thickness of a base 
rubber layer thin among the aforementioned composition, and a base rubber layer were made as an experiment, and performance 
comparison was performed. 

[0039] Test A and Test B are the same, and the method of a test depends them on the following specification, 
a) While making it run the examination road surface top which attached the speedometer, the braking range-measurement 
machine, and the examination tire in the Hikami braking performance-test test car, and was formed of the flow with the degree of 
fixed speed of 40 km/H The brake was slammed with a four-flower lock, the brake stopping distance until a vehicle stops was 
measured, coefficient of friction was computed from each value of the total weight of a test car, speed, and a brake stopping 
distance, and it expressed as the index which sets the example 2 of comparison, and the example 4 of comparison to 100, 
respectively. It is shown that coefficient of fiiction is highly good so that a numeric value is large. 
[0040] b) It was made to run a snow coverage road surface with the degree of fixed speed of on-the-snow braking 
performance-test 40 km/H, and braked and evaluated according to the above-mentioned Hikami braking performance test, 
[0041] c) After having equipped the real vehicle with abrasion loss, the heel, and the tow abrasion loss sample offer tire, applying 
the maximum load specified and making it run a test course at the rate of 60 km/H, ♦*♦*** of a major groove was measured and 
abrasion loss was calculated. In addition, on the occasion of the test, grounding of a tire was performed by dryness. A test result is 
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shown in Table 1 . 
[0042] 
Table n 
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[0043] the result of a test ~ any ~ the thing of an example - the thing of the example of comparison, and abbreviation — it has 
checked that could hold the performance-traverse ability on equivalent snow and ice, and abrasion resistance and partial 
wear-proof nature had moreover improved 
[0044] 
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[Effect of the Invention] The abrasion resistance and partial wear-proof nature at the time of a dry road surface run can be raised 
holding the performance-traverse ability in a snow-and-ice road surface like a ** top, when the pneumatic tire of this invention is 
equipped with said composition, and it can adopt suitably as a snow tire. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dcunages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] It is the pneumatic tire which is characterized by providing the following and which allotted tread rubber. The 
aforementioned base rubber layer consists of rubber hard and whose JISA degree of hardness in 0 degree C are 58 - 68 degrees 
rather than a cap rubber layer. While consisting of a rubber constituent which blended 2-10 weight section to the rubber 100 
weight section, a cap rubber layer the staple fiber with which the JISA degree of hardness in 0 degree C consists of 50 - 60 
degrees, and an organic fiber material The ratios tl/T of the aforementioned base rubber layer thickness tl in the aforementioned 
**** and all thickness T of the aforementioned tread rubber are set to 0.3-0.6. And while forming SAIPINGU which has the 
depth which cuts a base rubber layer deeply while an end carries out opening to the aforementioned **** in respect of 
aforementioned ] a groove face at least The SAIPINGU maximum depth HS in the deepest position of this SAIPINGU the ratio 
of the infeed depth HN and the aforementioned SAIPINGU maximum depth HS in which 0.6 to 0.9 times and aforementioned 
SAIPINGU of channel-depth g of the aforementioned slot cut a base rubber layer deeply — the pneumatic tire characterized by 
making HN/HS into 0.08 or more and 0.3 or less The carcass turned up with the bead core of the bead section through the 
sidewall section from the tread section **** which makes tread external surface by having a tire structure layer containing the 
belt layer allotted to the inner direction of the radial outside of this carcass, and the tread section, and cutting a slot in the 
aforementioned tread section The base rubber layer which classifies into the sea surface which the groove face side of the 
aforementioned slot sandwiches, and extends in tire shaft orientations along with a tire structure layer at the aforementioned tread 
section It is a wrap cap rubber layer about the aforementioned **** and a groove face side by being extended to tire shaft 
orientations on the radial outside of this base rubber layer. 

[Claim 2] The aforementioned base rubber layer is a pneumatic tire according to claim 1 with which channel-depth g of the 
aforementioned slot is characterized by forming the crevice where a base rubber layer is dented in the inner direction of the 
aforementioned cap rubber layer which makes a groove face side by being size rather than the cap rubber layer thickness t2. 
[Claim 3] Aforementioned SAIPINGU is a pneumatic tire according to claim 2 characterized by increasing the SAIPINGU depth 
in the position which made shallower than the depth to a base rubber layer the SAIPINGU depdi in the aforementioned groove 
face side as for which this SAIPINGU carries out opening, and surpassed the aforementioned crevice of the aforementioned base 
rubber layer from the aforementioned slot to tire shaft orientations. 


[Translation done.] 
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